Meriam 3/0 : Angulen Momentum 


Consider a Forticle e moving 
in the K-y plane 


a posibion T 
r velocity V : 
Anale g between Fond V JZ 


Prada r momentu m of particle P about O: 


Ho =r xXmV 


© Anaubor momentum is defined wet reference point 


: H, 14 a vector. Get direction with the 


hand rule : 
the xy plane, 


right 
LD problem in 


I For a 


IHL = m [el ivi sin g| 


nal A,= 0 if ¢ = o or 180 


i For 2D motion iw the x-y plane; Ho is oriented +h 


1b(b) 


= Toat ead of specif ying the AU rection ol) Ho as a 
vector , for 12D Xy motion We con just specity 
q t siyn 


H, =t m IPI IVI [sin g] 


7 


H,= =m IPI M Ising] 


ia Better physical insiaht mto angular momentum 


i Note thet For motion in the my plane, 


Vy = IVI cosg 
Vo = IVI sng 
> IH I= m IPL II Ising] = mrlvo| 
dus _ a 
Te at (P x my) 
? a 
- P x mV + i T 
= o + Px F 
d Ho = ww 
dt a MM, 
rotation 


Compare with 


translation 


A small block of mass m = 2 kg is swinging from a rope of length 3.5 meters, which is tied to the ceiling at point 


“Q” as shown. At the instant shown, the block has a speed of 4 m/s (moving counterclockwise around the origin), 


and the angle 6 between the x-axis and rope is 200 degrees. 


(a) What is 8 at the instant shown? | 

(b) Find the angular momentum of the block about point “O” at the instant shown. g=9.81 m/s? 
(c) Find the tension in the rope at the instant shown. 5 
(d) What will be the speed of the block when 6 reaches 270 degrees? y iz 


(e) Bonus question: At what rate is the angular momentum of the block 


about the point “O” changing when 8 reaches 300 degrees? ceilin 


5 = Ve- S = 
(a) 6 == = 5 * igs! Ç 


— 
b) H, = K mVo = (3.sHzX4) = 2p ham*/s G 


(©) is 
AT ZF = may, 


PT ma Sinto = M Ve/v 


T = )(4.91) sia 20° (24) hS 
T= 6N 9.14 
T= 15-95 WV 


(a) T = T, -mgah 


A mvt = bo muyt = (mg CE3 SJL! -5'1 20]) 
(HI) a = (aN) + CtP) (LS [v.65 e) 
"O S S e a: a bbe 
Va = 7? wfs 


nee. meN TR bo? 
(e) Hy? ZHp= mMmyrcew bo nr m4 


= G2 PIG-5K0S) = 34.33 homer ) 


Or — 34.33 ka: m/st 


16(4) 


/6(2) 


For Next Lecture 


` Read 4j — 4/5 : Systems of Particles 


